Male and female salmonids have different behaviour patterns during reproduction. Females bury their eggs in the gravel substrate in several excavated depressions called nests. These nests are built within one or more redds; a redd corresponds to a continuous area of the streambed disturbed by the female's digging activities (de Gaudemar et al., in press) . Females construct each nest in a series of steps (Jones 1959; Tautz & Groot 1975; Beall 1994) . Males search for females and defend them against potential rivals by attacks and threat displays (Jones 1959; Jarvi 1990; Beall 1994) but do not participate in the choice and construction of redds.
Although the literature on salmonid breeding behaviour is quite extensive, the progression and duration of the various behaviours observed during each oviposition cycle are poorly known. Courtship in these species is extended over several days, in contrast to most fish studied experimentally (Farr 1980; Downhower & Brown 1981; Loiselle 1982; Sargent et al. 1986 ). Consequently, behavioural variation during spawning should be relevant to understanding the mechanisms involved in sexual motivation in salmonids. In sequences of sexual behaviour in salmon, a number of transitions occur from one female behaviour to another, which are usually accompanied by appropriate stimuli from the male. The timing of a transition from one phase in the sequence to the next should be largely dependent on the female's responsiveness to the male, affecting in turn the male's motivational state, and the current state of nest preparation. A complex stimulus-reaction chain, based on visual and vibrational cues, should synchronize oviposition and sperm release, which is necessary for successful fertilization (Tautz & Groot 1975; Satou et al. 1991 Satou et al. , 1994a .
Recent studies on salmonid spawning behaviour have analysed differences between wild and hatchery individuals (Fleming & Gross 1992 , 1993 Fleming et al. 1996) , the role of relative mate size (Foote 1988; Foote & Larkin 1988) , and the effects of different levels of competition (Schroder 1982; Beall & Marty 1987; Fleming & Gross 1994; Quinn et al. 1996) . However, few of these studies have considered cyclic behavioural changes, which may have biased the significance of the results obtained, because the individual's state of sexual motivation could vary over a short timescale, for example minutes or hours. Thus, analyses that take into consideration motivational variables in the expression of behaviour need to be integrated into comparative ethological studies (Tinbergen 1948) .
Therefore, our aim in this experiment was to determine whether it is important to consider the stage of malefemale behaviours in the analysis of spawning motivation in salmonids. To understand the characteristic chain of events between males and females that triggers oviposition, we studied reproductive behaviours in Atlantic salmon, Salmo salar, in a controlled flow channel. Each female was released into the channel with one male of the 
